Specific destruction of Leydig cells in mature rats after in vivo administration of ethane dimethyl sulfonate.
Effects of ethane dimethyl sulfonate (EDS) on Leydig cells have been studied using the following parameters: morphology, histochemistry of 3 beta-hydroxysteroid dehydrogenase (3 beta-HSD) and esterase, quantitative activity of esterase, testosterone concentrations in plasma, and steroid production by isolated interstitial cells in vitro. Degenerating Leydig cells were observed within 16 h after the injection of mature rats with EDS (75 mg/kg body weight). At that time the testosterone concentration in plasma and the specific activity of esterase in testis tissue were decreased to approximately 35% and 60% of the control value, respectively. At 48 h after EDS only a few normal Leydig cells were left and the plasma testosterone concentration was less than 5% of the control value. The specific activity of esterase in total testis tissue was similar to the activity of dissected tubules from untreated rats. At 72 h no Leydig cells could be detected and no 3 beta-HSD and esterase-positive cells were present. At that time macrophages were still present in the interstitium and the appearance of the spermatogenic epithelium was normal, but 1 wk after EDS the elongation of spermatids was disturbed, probably due to a lack of testosterone. In some of the animals the cytotoxic effects of EDS on Leydig cells could be partly inhibited by human chorionic gonadotropin treatment. The basal steroid production by interstitial cells from mature rats 72 h after EDS was not significant and no stimulation by LH was observed, whereas no effect of EDS could be detected on steroid production by interstitial cells isolated from immature rats and mice 72 h after treatment. Other compounds with similar structures, such as butane dimethyl sulfonate (busulfan) and ethane methyl sulfonate (EMS) had no effect on Leydig cells from mature rats. It is concluded that EDS specifically destroys Leydig cells in mature rats.